Association of 5' end neuregulin-1 (NRG1) gene variation with subcortical medial frontal microstructure in humans.
Animal data suggest that the gene neuregulin-1 (NRG1) is involved in neuronal myelination. A haplotype (deCODE) in the 5' end region of the gene was described to double the risk for schizophrenia in an Icelandic population (Stefansson, H., Sigurdsson, E., Steinthorsdottir, V., Bjornsdottir, S., Sigmundsson, T., Ghosh, S., Brynjolfsson, J., Gunnarsdottir, S., Ivarsson, O., Chou, T.T., Hjaltason, O., Birgisdottir, B., Jonsson, H., Gudnadottir, V.G., Gudmundsdottir, E., Bjornsson, A., Ingvarsson, B., Ingason, A., Sigfusson, S., Hardardottir, H., Harvey, R.P., Lai, D., Zhou, M., Brunner, D., Mutel, V., Gonzalo, A., Lemke, G., Sainz, J., Johannesson, G., Andresson, T., Gudbjartsson, D., Manolescu, A., Frigge, M.L., Gurney, M.E., Kong, A., Gulcher, J.R., Petursson, H., Stefansson, K. 2002. Neuregulin-1 and susceptibility to schizophrenia. Am. J. Hum. Genet. 71, 877-892). Of note, there is now increasing evidence of disturbed myelination in this illness--particularly in subcortical frontal lobe white matter (Konrad, A., Winterer, G. 2008. Disturbed structural connectivity in schizophrenia--primary factor in pathology or epiphenomenon? Schiz. Bull. [Electronic publication ahead of print]). Therefore, we investigated with diffusion tensor imaging (DTI) the impact of a tagging single nucleotide polymorphism (SNP) from the deCODE haplotype, i.e., SNP8NRG221533, on fractional anisotropy (FA), which reflects structural integrity of white matter. SNP8NRG221533 was selected because it gave the single best uncorrected association with schizophrenia in the original report by Stefansson et al. (Stefansson, H., Sigurdsson, E., Steinthorsdottir, V., Bjornsdottir, S., Sigmundsson, T., Ghosh, S., Brynjolfsson, J., Gunnarsdottir, S., Ivarsson, O., Chou, T.T., Hjaltason, O., Birgisdottir, B., Jonsson, H., Gudnadottir, V.G., Gudmundsdottir, E., Bjornsson, A., Ingvarsson, B., Ingason, A., Sigfusson, S., Hardardottir, H., Harvey, R.P., Lai, D., Zhou, M., Brunner, D., Mutel, V., Gonzalo, A., Lemke, G., Sainz, J., Johannesson, G., Andresson, T., Gudbjartsson, D., Manolescu, A., Frigge, M.L., Gurney, M.E., Kong, A., Gulcher, J.R., Petursson, H., Stefansson, K. 2002. Neuregulin-1 and susceptibility to schizophrenia. Am. J. Hum. Genet. 71, 877-892). As predicted, we found medial frontal FA to be significantly associated with this NRG1 gene variation. Using voxel-based morphometry (VBM), we could largely exclude the possibility that this genotype effect is indirectly caused by genotype-dependent effects on brain volume. This is the first demonstration that SNP8NRG221533 of the NRG1 gene affects medial frontal white matter microstructure in humans. As the degree of neuronal myelination contributes to structural integrity, our finding further supports a potential role of NRG1 in neuronal myelination in the human brain. By extension, our findings suggest that SNP8NRG221533 may contribute to the risk for the complex polygenic illness schizophrenia via its impact on myelination in frontal lobe white matter.